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Using (Ap.1.1) it is readily verified that the index of a point with respect
to a loop does not depend on the origin of the loop (Section 9.6), and that
properties (9.8.3), (9.8.5), (9.8.6), and (9.8.7) still hold when "circuit" is
replaced by "loop" in their formulation.
2. ESSENTIAL MAPPINGS IN THE UNIT CIRCLE
Let E be a metric space. We say that a continuous mapping / of E into
the unit circle U: |z| = 1 is inessential if there is a continuous mapping g
of E into R such that/(x) = el9(x) for every x e E. A continuous mapping/
of E into U is called essential if it is not inessential.
(Ap.2.1)   I//19/2 are inessential mappings ofE into U,/x/2 and l/ft =/j are
inessential; iff± is essential and f2 inessential, thenflf2 andfl\f2 are essential
(Ap.2.2)   Iff is an inessential mapping ofE into U, andg a continuous mapping
of a metric space F into E, thenf°g is inessential.
These properties are obvious consequences of the definition.
(Ap.2.3)   Any continuous mapping f of a metric space E into U such that
/(E) + U is inessential.
Let Co £ U — /(E). There is a e R such that Co ~ #'a» a^d the restriction
of t -+ elt to the open interval ]a, a + 27i[ is a homeomorphism of that inter-
val onto U — {C0} (9.5.7); if \j/ is the inverse homeomorphism, we have
/(x) = emf(x» for every x e E. Q.E.D.
(Ap.2.4) If fi9f2 are two continuous mappings of a metric space E into U,
such thatf^x) =£ -f2(x)for any x e E, and iffv is essential (resp. inessential),
so is/2.
For/=/1//2 is a continuous mapping of E into U which does not take
the value -1, hence is inessential by (Ap.2.3).

